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Executive Summary

The Town of Wellington (Town) contracted Jacobs Engineering Group (Jacobs) to perform a master plan study of

its wastewater collection system, using growth pattern and population projections furni ép 0 U épéadéyYpb épU P&
Comprehensive Plan These data were used to determine whether there are any significant existing capacity-

related constraints, and to determine the capacities and approximate corridors for future interceptor sewers to
conveyBuildo €& Uadi exeéUé U &mojedrdd Hnifdbat gopulation of 35,500. This facilitates decisions on
interceptor segments that may need to be strategically constructed within new developments as part of the

initial infrastructure. The study also examined how well the system fares in the nearerteé d €¢éRaY ébU Paia, é
current Year 2040 population projection of approximately 25,000. This is a high -level master plan that provides
planning-level flow rate information, which can be used by the Town when performing subsequent detailed

design of the collection system.

Jacobs developed an InfoSWMM hydraulic model of the existing collection system based on Town datdor trunk

sewers and manholes, used flow metering provided to the Town by Hach to validate the model,and then

UixaralU pai epU b aimjeétions énipatbt tke collection system through to Buildout. Jacobs used the
Dédia, é ATLAD (842 eUPU&aéRIU 1axa é& U0i10ade eUU4Ga0AUxeR4A¢e U&e Raxe
for potential future intercepto rs.

On the basis of the growth locations and growth rates provided by the Town, the main backbone of the existing
collection system can accommodate growth through approximately Year 2040, aside from the existing View
Pointe Lift Station which will requir e improvements in the next few years. Thenew interceptor sewers will be
required to service areas outside the current service area, and will need to be extended to the wastewater
treatment facility by approximately Year 2040, as the existing trunk sewers will not have sufficient capacity to
convey all of the flows. In most cases the interceptor sewers will work in conjunction withthe existing trunk
sewers. A summary of the recommendations is provided inTable E1.

Table E1. Capital ImprovementPlan Recommendationsfor Buildout

Project Description Estimated Cost* Time Frame

East Interceptor An interceptor along the east side of I-25, $18M* 2035-2040
which ties into the main interceptor
upstream of the plant

North Interceptor An interceptor east of Boxelder Creek $8M* As development occurs
and west of 25, which ties into the
existing collection system in the
northwest

West Interceptor An interceptor to the west of Boxelder $28M* 2035-2040
Creek which utilizesth0  » aral R
Meadows before paralleling the existing
west interceptor underneath the railroad
tracks and discharges directly upstream
of the wastewater treatment plant
(WWTP)

South Interceptors Two lines: one west of 125 which $OM* As development occurs
discharges into the existing collection
system, and one east of 25 which
discharges into the new West Interceptor
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Project

South Interceptor Lift
Stations

5th Street Upsizing

View Pointe Lift Station
Improvements

Rehabilitation and/or
replacement

Flow Monitoring

2040 Temporary
Improvements

Description Estimated Cost*
Lift stations to pump flow from the south $0.5M*
end of the Buildout area
Improvements to the existing section of $3.5M
pipe south of the downtown area which
may experience excessive depths of flow
with future growth
Replacement of the existing lift station $0.7M

equipment to address safety,
maintenance, and capacity concerns

Updates to address aging infrastructure $100,000 per year

and I/l if flow monitoring indicates the allowance
need
Confirmation of project needs and $50,000 -

planning $100,000 per

monitoring season

Temporary pipesto convey new flows to
the existing collection system prior to the
need for a new interceptor are included in
the interceptors to which they pertain.

n/a = not applicable , I/l = infiltration and inflow

Time Frame

As development occurs

By about 2040 if
monitoring confirms
need and concerns are
not mitigated by peak
flow management

Within 2 years

As needed

Every 5 years, 3month

duration

As development occurs

* Interceptor sewer and South Interceptor lift station project costs may be funded in whole or part by development, depending upon
Town policy. Coss for interceptors reflect estimate for total cost of installed interceptor.

# Estimated costs are in 2021 dadllars.

Most of the interceptor projects are expected to occur in areas as they are developed. The requiremerd for these

lines will be to upsizearun of pipe through the new development, so that buildout capacity flows can be
conveyed without needing to relay the interceptor t hrough a developed area in the future.

Jacobs developed twofuture scenarios in the hydraulic model. The first is for full Buildout based on a population

of 35,488 people from the DRAFT Comprehensive Plan. The second sceario is for a population of 25,000

people, which the Town expects to reach aroundYear 2040. A proposed general layout for Buildout is provided

in Figure E1.
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Figure E-1. Buildout Proposed Layout

0 North [l
o| Interceptor |ERgESS

-

‘ West
@ =4 Interceptor

]

East
Interceptor

~2

xisting pipes
along 5th St. with
high flow depths

South
Interceptors
with lift
stations

Wellington Collection System
Leg en d Buildout Proposed Layout
Town of Wellington, Colorado
° Manholes
.N .
— @
@ Litseton s
" 0 5,200 - b
— PiDES f
i Feet HACODS




Town of Wellington Collection System Masterplan _

1. Introductio n and Background

The Town of Wellington (Town) is experiencing continued growth which will require improvements to the
wastewater collection system. In November of 2019, Jacobs began the process of creating dydraulic computer
model of the existing collection system using geographic information system (GIS) data provided by the Town
xalU AaaaiioU,é AaUATOEE 1éRéMbistepott dbéuthérnts éne development of the existing
conditions model, the field data, model validation, Buildout model development, Capital Impro vement Plan (CIP)
recommendations for the next 20 years, and model limitations and refinement.

The purpose of this planning -level model is to provide guidance on the future CIP needs and anticipated timing
of those project needs. This guidance helpsdetermine the following:

f  Capacity avaibble within the existing system, and thus where the existing system isadequate or deficient for
projected future flows.

f  Approximate | ocation recommendations for future interceptors (based on topography and projected
capacity needs).

Lift station requireme nts for future Buildout areas.
Existing View Pointe Lift Station upgrade needs.

Capacityrecommendations for future interceptors.

= T THh T

Tie-in location s for future interceptors.

A primary goal of this master plan is to determine the highest potential flows based on worst-case conditions and
determine sewerage conveyanceneeds based on those conditions. Therefore, Buildout conditions were based on
peak hour scenarios, diurnal patterns based on the worstcase day of the weekand a concurrent clean-in-place
wash ofthe Nanofiltration /Reverse OsmosisPlant (Nano/RO Plant) which discharges into the collection system.

Thisreport is developed as part of the overall Wastewater SystemMasterplan for the Town of Wellington that
includes x axéélUeeaxa Ude &b Utd freatnmenOPianalai was finalized on July 13, 2021; references
are made to that document in this report.
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2. Model Development

2.1 Model Network

The model network was built with GIS data provided by theTown on November 1, 2019, which included manhole
locations, depths, rim elevations(on NAVD88 datum), pipe lengths, pipe materials, diameters, and invert
elevations. The model includes primarily pipes with diameters greater than 8 inches, although a few 8-inch pipes
were included. The model does not include the myriad of small sewers within established developments, but
instead focuses on only those sewers through évelopments that serve as the main backbone and are subject to
increased flow resulting from the projected growth.

Additions to the original base model network include:

X An 8-inch diameter extension of the interceptor upstream of M -L5-24 was added for a half mile per the
pipe shapefile provided by the Town in April 2020.

X Additional sections were added in April of 2021 based on updated GIS shapefiles provided by the Town:
8-inch and 10-inch pipes for the upcoming Poudre School District (PSD) high school;a section of 15-
inch pipe along 6™ St., north of CR64; the section of 3Ginch pipe in Sage Meadows; and the 12inch and
15-inch pipes between SageMeadows and Columbine Estates.

A summary of the infrastructure included in the InfoSWMM model is provided in Table 2-1 and the modeled
network is shown in Figure 21. E4éU ébxé °axabha@ B &niMgite 2-1 represent locations where flow is
added into the model netwo ¢4 a&é ibpUeU épUeU Ré °RAUAAI» Ueda x éxRaUxaa UiUae

Table2-1. Summary of Existing Infrastructure in INfoSWMM Model

Category Value
Number of Pipes 289
Number of Manholes 289
Materials PVC (281 pipes)
VC (8 pipes)
Diameter (in) 8 (6 pipes)

10 (29 pipes)
12 (115 pipes)
15 (73 pipes)
18 (61 pipes)

30 (5 pipes)
Lift Station 2 pumps (1 duty + 1 standby)
1 storage node
Outfall 1 node at WWTP

PVC = polyvinylchloride, VC = vitrified clay
211 Manholes

Modeled manholes for the existing system were given a manholeidentifier (MH ID) which matches the MH ID in
the GIS layer, allowing for quick data comparison and interchange between the model and GISFor Buildout,
manhole IDs for future areas wee named based on their general location in the DRAFT Comprehensive Plan.
Manholes representing the PSD high school flows were named PSD# with general sequential numbering used.
Manhole data included are the invert elevation, the rim elevation, and the max depth, which is typically the depth
from the rim to the lowest pipe invert.
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2.1.2 Pipes

The pipes were modeled using the upstream and downstream invert elevations, pipe diameter, roughness
'ExaaRaY,é 48 xal exéeeUxa xadaUshdee &p £x &atidab0.044 avhiskiis rougher than
what would typically be used for PVC (0.009-0.011), was used to provide slight conservatism in flow depths and
to provide for minor losses in manholes.

2.1.3 Pump

A pump was added to the modeltorepreé Uaé ébU UiRéénrnay ORUI 14Raé0 ERUE 1éxéeR&a Ae
®éde » 64 ébxé épU &eéUaadi REhOprévidas a&uitable mpaelragrésentation for a variable

frequency drive (VFD) pump and ensures all flow entering the lift stati on is routed on to the downstream gravity

sewer segments.lt is anticipated that the actual pumping capacity at this lift station will need to be increased in

the future.

214 Outfall

An outfall was modeled at the location of the WWTP with a 30inch diameter pipe with invert at 5120.33 ft. This

is based on a planning-level inlet pipe diameter and the proposed elevation of the inlet to the future headworks

influent pump station , which is currently under design The existing @nditions model runs were checked with the

existing inlet configurationofan 18 - RaUP =& Rae U xaU R&aa0é& UaUixénRaa auvu " % Ueée ==0e
Ox¢elixele PeUxealU4ae laxaeée AleexaéRaa» # TOU&eU AexiRaYe xisingk éU&éR
facilities in this manner was determined not to have a significant impact on the validation results. Therefore, for

simplicity, the future diameter and inlet elevation were used for all model runs. There are no other special

structures in the system.

2.2 Flows

This section describes the pocess for determining flows in the existing collection system to apply to the
InNfoSWMM model for validation. Initially, t he wastewater flows were based on the number of residential houses
throughout the collection syst em extents using aerialimagery. A conservative flow per dwelling unit (DU) was
initially assumed throughout the system. Then, flow per capita was adjusted to match the average influent flow at
the wastewater treatment plant (WWTP).The Town provided additional GIS information in April of 2020 which
showed the locations where laterals connected to the main trunk lines. This information was used to select model
locations for wastewater flows to the collection system. Changes to the assumptions were driven bythe DRAFT
Comprehensive Plan providedby the Town in January of 2021. The Town assumes a dwelling unit size of 3.2
people per DU. The flow per capita was then calculated using the WWTP influent flow as described i@.2.4 below.

221 Wastewater Collection System Flow Monitoring

Validation of a wastewater collection system model requires flow data over an extended period that captures dry
and wet weather conditions. In 2020, the Town contracted Hachto install flow meters at seven locations in the
collection system to determine flow in strategic locations along the various trunk sewers The flow data from the
meters were used by Jacobs for the period between Apriland July 2020 for model validation . The Town also
installed three rain gauges during the monitoring period: at the WWTP, the View Pointe Lift Station, and the
Buffalo Creek Booster Station. The locations of the flow meters and rain gaugesare shown in Figure 2-2.
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Figure 2-1. Model of Existing Collection System
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